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Abstract—In high speed power transmission between shafts gear 
plays a valuable role. In automotive gear box several types of gears 
were used for transmission in which helical gear pairs are over spur 
gears for effective transmission. In growing technology of automobile 
and aviation industries weight optimization of gears are in demand. 
Light weight gears can reduce the weight of the gear box and 
increase the efficiency of the engine. Weight can be optimized using 
changes in the design variable, design constaints, modification in 
design with matr=erial removal or change in material by using light 
weight alloy. The stress and deformation along with FOS is always 
taken into consideration beacuse reduction in weight will decrese the 
above factors but a allowable range of limit is permissible, so the 
optimized design should be in that limit. 
 
In this paper helical gear pair is taken into consideration with AGMA 
standards with design variables such as module, face width, number 
of teeth on pinion and helix angle. Design constraints considered are 
bending stress, compressive stress, module, gear ratio and centre 
distance. With the above data and formulation a helical gear pair is 
generated using Solid works designing software and it analysis will 
be done using ANSYS analysis software. These results were used for 
data validation and a improved helical gear pair design with lighter 
weight gear is also created on Solid works and weight optimization 
analysis is done on ANSYS. These two results were compared to 
check the percentage of weight optimization in helical gear pair. 
 
Keywords: Spur Gear, Weight optimization, Finite Element Analysis, 
FEA, FEM, Solid works, ANSYS, Gear Analysis. 

Introduction- 

Gears are the most valuable mechanical element for the power 
transmission between two two shafts, either parallel or 
perpendicular. In automotive gear box, aviation aircrafts and 
heavy machineries there is a need of optimized gears with 
lower weight and volume withstand to the transmission 
requirement. Lower weight optimized gears can reduce the 
material requirement and cost of the gear and can increase the 
efficiency of the process. 

In Constant mesh gear box of automotive vehicles helical 
gears are used beacaue helical gears have some benefits over 
spur gear like less noiser transmission during operation, 
gradual engagement of gear tooth reduces force applied on 

tooth surface, more efficient engagement increases the speed 
of transmission and increases the efficiency of transmission. 

In this paper a helical gear pair is used according to AGMA 
gear standards for manufacturing of helical gear, these 
magnitudes, dimensions and mathematical equations are used 
for modelling of helical gear on Solid Works modelling 
software and this gear pair assembly is imported on ANSYS 
software for analysis. After analysis of the design values of 
total deformation, stress, strain and FOS were calculated. A 
improved geometry is introduced and a optimized weight is 
obtained by changing the geometrical design and removing 
material from the gear periphery. 

Research Methodology: 

A function is defined as the quantity to br minimized or 
maximized by analysing a search space under the imposed 
constraints. In this work , function considering is weight and 
volume for helical gear, 

Minimize function[x] (Z1
2) 

Where, 

m= Normal Module in mm 

b= Face width in mm 

Z1= No. of teeth on pinion 

Β = Helix Angle 

F[x]= f[m,b,Z1,β]= (Z1
2) 

Design Variables: 

The variables used in optimizing of helical gear pair are 

Sr. No. Design Variables Limits 
1.  Normal Module 2.5 
2.  Face width 20 
3.  No. of teeth on pinion 20 
4.  Helix Angle 15° 
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